The high-resolution TEM images of the three iron-nickel nanoparticles are shown in Figure S1 .
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Figure S1. TEM and EDX point analysis locations. (a, d, g) Fe20Ni80, (b, e, h) Fe50Ni50, (c, f, i) Fe80Ni20.
Elemental Analysis: EDX, XPS, ICP-MS, XRD
The elemental analysis of the three ratios of iron-nickel nanoparticles is summarized in Table S1 , for the relative amounts of iron and nickel in each sample. In the data shown in Table   S1 , iron and nickel atomic % and weight % are reported out of 100%; other minor components (e.g., salt contaminants from synthesis such as sodium and chloride) and oxygen content are not reported. EDX is a bulk measurement tool, and as a semi-quantitative measurement, EDX is primarily used herein to compare relative ratios of Fe:Ni between samples synthesized in this work. 1 In particular, EDX measurements during SEM imaging are useful to verify that the ratios measured in the synthesized nanoparticle samples match the theoretical target ratios of precursors used in the synthesis procedure. The Fe:Ni ratios reported in Table S1 for both atomic and weight percent were below a margin of error of 10% compared to the theoretical target molar ratios (i.e., 5:1, 1:1, and 1:5) for all three nanoparticle samples. The differences between measured atomic percent and weight percent concentrations of iron and nickel for the three different nanoparticle samples were statistically insignificant. EDX measurements thus corroborated the initial calculations used for the synthesis of different molar ratios of nanoparticles and demonstrated that the samples tested contained the target Fe concentrations. Analysis of the data collected by inductively coupled plasma mass spectrometry, (ICP-MS), to quantitatively account for the metal compositions (iron and nickel) of the samples is presented in Table S2 . The raw data provided by the instrument gave counts per second for iron and nickel, which was then converted into concentration at parts per billion (ppb). The concentrations in µM for iron and nickel were obtained by dividing concentrations in ppb by the molecular weight of their respective isotopes (57 Fe for iron and 60 Ni for nickel). The molar ratio of Fe:Ni was obtained by dividing the concentration of iron in µM by that of nickel in µM. The molar ratios of Fe80Ni20, Fe50Ni50, and Fe20Ni80 obtained from ICP-MS were below a margin of error of 10% in comparison to the targeted molar ratios (i.e., 5:1, 1:1, 1:5) during synthesis for all three nanoparticle samples. Along with EDX results from Table 1 , ICP-MS results presented in Table S2 verified the presence of iron and nickel in all three nanoparticle samples at desired molar ratios. 
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XPS
Surface chemistry of the nanoparticle samples was determined by XPS which is a highly surface sensitive tool that analyzes <10 nm of a particle surface. 2 Survey spectra lines ( Figure S2) were analyzed to calculate relative elemental concentration for Fe, Ni, O, C, and N. All the other trace elements present in the samples were discarded from the summation presented in Table S3 .
All three nanoparticle samples contained a substantial amount of oxygen. The oxygen present in the surface of nanoparticle samples can be attributed to metal oxides or oxygen attached to organic ligands (ATMP and PVP) that were used as stabilizers during nanoparticle synthesis. 3 The amount of carbon is approximately equal in the three nanoparticle samples, while nitrogen accounts for a smaller percentage. Both carbon and nitrogen can be traced back to the use of organic compounds (ATMP and PVP) that could not be completely rinsed off after synthesis. The iron and nickel content in Fe80Ni20 matches closely with the EDX result (Table S1 ) for the same sample while the amount of nickel in Fe50Ni50 and Fe20Ni80 is 11% higher and 10% lower respectively in comparison to their EDX results (Table S4 ).
S7 Figure S2 . XPS survey spectra. 
XRD
The results of XRD showed spectra with broad peaks and an absence of sharp peaks, which points towards the fact that the samples are mostly amorphous and highly disordered. Since the XRD spectra lack sharp and distinguishing peaks, the exact phases of the samples cannot be accurately conveyed by this method alone. The definition of TOF is given in the following equation (eq 1). mV was recorded. The Tafel slope value was calculated to be 45.5 mV dec -1 . S18
